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due to some highly penetrating rays, like
the gamma rays of radium, which could pass
through metal flails as much as a centimetre
thick and ionize the gas inside. This 'pene-
trating radiation' was at first attributed to
radioactive metals in the earth or atmos-
phere, and this is, in fact, the source of the
greater part of it.

In the summer of 1923, Professor Millikan
and Dr. Russell Otis carried on further ex-
periments, on the top of Pike's Peak, to det-
ermine, if possible, the nature of this radia-
tion. They concluded, therefore, that if rays
of cosmic origin existed at all, they must be
of different characteristics from any as yet
suggested. Further experiments were pursued
in the summer of 1925, by Professor Millikan
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and Mr. Harvey Cameron, with two main
objects in view: (i) To settle definitely the
question of the existence or non-existence of
a small very penetrating radiation of cosmic
origin, a radiation so hard as to be unin-
fluenced by, and hence,' unobservable with
the aid of such screens as had been used in
the Pike's Peak experiments, and (2) to
throw light on the cause of the variation with
altitude of the radiation of gammaray hard-
ness which the Pike's Peak experiments
showed to be more than twice as copious
there as at Pasadena. .

Sinking their electroscopes to depths down
to 67 ft., the investigators brought to lisht

a radiation of extraordinary penetrating pow-
er. Here were rays at least one hundred times
more penetrating than those previously
known. To obtain definite evidence as to
whether these very hard rays were of cosmic
origin, coming in wholly from above and us-
ing the atmosphere merely as an absorbing
blanket, the investigators carried on pro-
longed observations which showed that the
rays in question do come in definitely from
above, and that their origin is entirely out-
side the layer of atmosphere between the
levels of the two lakes. Analysis of absorption
curves shows that these rays arc not homo-
geneous but are hardened as they pass
through the atmosphere, just as x-rays arc
hardened by being filtered through a lead
screen. The hardest rays observed by Milli-
kan have an absorption coefficient of 0.18
per metre of water, and the softest which get
down to Muir Lake a coefficient of 0.3 per
metre. They would seem to come into the
earth with equal intensity at all hours of clay
and night, and with practically the same in-
tensity in all directions.
Reducing the absorption coefficients to
wave lengths, a spectrum is found, about an
octave in width, in a frequency region about
2,000 times higher than that of the mean
x-ray, or as far above x-rays as x-rays are
above light. The shortest wave length com-
puted corresponds to a frequency 10,000,000
times higher than the frequency of visible
light. When these extraordinarily high fre-
quency rays strike the earth, they are trans-
formed, in accordance with what is known
as the 'Compton effect,' into soft rays such
as were observed on Pike's Peak. The reason'
for the greater abundance of these soft rays
on the mountain peaks than at the lower level
of Pasadena is found simply in the fact that
there are at such heights about three times
as many of the hard rays to be transformed
as at the lower altitude. An account of Pro-
fessor Millikan's experiments were presented
before the National Academy of Sciences on
November 9, 1925, and published in the Pro-
ceedings of the Academy for January, 1926.
Later studies of these so-called 'cosmic rays'
have been made, the most recent in the
ascents into the stratosphere by various ob-
servers, who carry instruments foir their
identification and determination.
Millinery is the art of making and trim-
ming headgear for women and children, ap-
parently an artificial product of civiliza-
tion, being the result of fashion. It is one of
the greatest industries in the United States.